Excess iodine induces apoptosis in the thyroid of goitrogen-pretreated rats in vivo.
Previously, we observed that excess iodide rapidly suppressed the elevated ornithine decarboxylase activity in the thyroid of propylthiouracil (PTU)-pretreated rats. Excess iodide also induces involution of goitrous thyroids. These findings led us to study effects of excess iodide on apoptosis of rat thyroids. When given to PTU-pretreated rats, excess potassium iodide (KI) (13 mg/kg body weight, 10 mg as iodine) induced DNA fragmentation in the thyroid at the first 3 hours after its treatment. The percentage of DNA fragmentation was also maximal at 3 hours after KI treatment. In methimazole-pretreated rats, the kinetic of DNA fragmentation was nearly the same; apoptosis increased for the first 6 hours and then decreased at 12 hours after KI administration. Other iodinated compounds such as amiodarone and diiodotyrosine have also shown apoptosis-inducing activity, but their effect was observed later than KI. Iopanoic acid had no such effect. Apoptotic changes were also observed with the use of flow cytometry. PTU or methimazole alone had some stimulatory effect on thyroid apoptosis. Iodine effect was not observed in rats treated with either perchlorate or thiocyanate. These results suggest that excess iodine induces thyroid involution in goitrogen-treated rats at least partially by apoptosis.